The influence of docosahexaenoic acid (DHA) on the ultrastructure of hepatocytes was studied. Adult male mice of Crj:CD (ICR) strain were fed a fat-free purified diet supplemented with 5% (by weight) of purified DHA, refined sardine oil, and palm oil. The mice were fed the DHA diet or the palm oil diet for 7 days, and the sardine oil diet or the palm oil diet for one month. There were significant ultrastructural changes in the hepatocytes between the mice fed palm oil diet and the animals fed DHA and sardine oil diets. Many lipid droplets in the tissues of mice fed the palm oil diet were observed. Few lipid droplets were contained in the hepatocytes from the mice fed DHA and sardine oil diets, but electron-dense bodies were found in their tissues. These electron dense bodies were mainly found near the region of the nucleus, blood sinusoids and bile canaliculi. These results suggest that the dense bodies found in the DHA and sardine oil diet groups may appear as a result of acceleration of lipid metabolism in the liver of mice.
Dietary fish oil influences various processes of lipid metabolism, including eicosanoid production in experimental animals and humans (1) . These effects of fish oil have been exclusively attributed to n-3 polyunsaturated fatty acids, eicosa pentaenoic acid (EPA) and/or docosahexaenoic acid (DHA). Plasma cholesterol and triglyceride-lowering effects of fish oil have been found in animals (2) and humans (3) . It has been shown that DHA has a more powerful suppressant effect on endogenous plasma cholesterol than EPA in mice (4) . Thus, DHA seems to play an important role in reducing plasma lipids. However, there is little informa tion on the ultrastructural changes in the liver cells of animals fed DHA and fish oil diets.
The present study was undertaken to clarify the ultrastructural changes of hepatocytes in adult mice fed DHA and sardine oil diets which have the effect of generally reducing plasma lipids.
* To whom correspondence should be addressed . Electron microscopic observation There were few ultrastructural differences in the hepatocytes of mice fed the palm oil diet for 7 days and one month. Lipid droplets in the hepatocytes from the animals fed the palm oil diet were also observed. Most lipid droplets were found near the region of the nucleus and blood sinusoids. Some lipid droplets were scattered throughout the cytoplasm of hepatocytes of mice fed the palm oil diet. Electron-dense bodies were rarely found in the liver cells (Fig. 1) . The ultrastructure of the liver cells from animals fed the DHA diet is shown in Fig. 2 . Electron-dense bodies were found in the hepatocytes. They were mainly found near the nucleus, blood sinusoids and bile canaliculi in hepatocytes.
he ultrastructure of liver cells in the mice fed the sardine oil diet for one month (Fig. 3 ) was similar to that of the mice fed the DHA diet.
Dense bodies of various sizes were observed. Some electron-dense bodies which were found in the liver cells from the mice fed the DHA and sardine oil diets included residual body (Fig. 4) Electron-dense bodies of various sizes were found in the hepatocytes of the mice fed the DHA diet and sardine oil diet. The existence of electron-dense bodies has been confirmed in the liver cells of pigs fed herring oil (7). However, there were very few of these dense bodies in the hepatocytes of mice fed the palm oil diet. These dense bodies may be a type of lysosome. Rats fed sea-lion oil exhibited a distribution of lipid vesicles oriented towards the canalicular region of hepatocytes and showed greater variation in vesicle sizes in hepatocytes (8) , but it is not clear whether these dense bodies are associated with lipid vesicles. The plasma cholester ol and triglyceride-reducing effects of fish oil have been observed in animals (2) and humans (3). Kobatake et al. suggested that fish oil rich in DHA has a more potent reducing effect on exogenous plasma cholesterol than oil rich in EPA (9) . Compared to the effect of a coconut oil diet, the effect of a fish oil diet is associated with a higher binding affinity of LDL to liver plasma membranes (10) . Further more, it has been reported that dietary fish oil increased biliary excretion of cholesterol compared to a corn oil diet (11) . The mouse physiological function increased uptake of the lipoprotein from serum to the liver and increased biliary excretion by taking omega-3 fatty acid may be related to the dense bodies observed our experiment. Our results suggest that the dense bodies found in the hepatocytes from mice fed the DHA and sardine oil diets may have appeared as a result of acceleration of cholesterol excretion in bile. Further studies are needed to clarify the relationship between the induction of the lysosome-like dense bodies and the action of DHA in hepatocytes.
